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(54) ENGINE CONTROL SYSTEM 

(57) Abstract: 

PROBLEM TO BE SOLVED: To enhance the 
responsiveness in engine control by finding a 
manipulated variable of an operating parameter 
along a desired value to an engine control i 
variable using a reversed model of an engine, 
detecting a physical quantity showing a degree of 
engine performance at the specified driving time 
of the engine, and finding the desired value 
opt i m i z i ng the phys i ca I quant i ty. 
SOLUTION: In driving an engine 1, the manipulated 
variable of operating parameters such as throttle 
opening, engine speed or the like are determined 
with a reversed model of the engine 1, and further 
a desired value to an engine controlled variable 
secured by control I ing' these operat ing parameters 
by a control unit 10 is determined. At this time, 
the desired value is determined by performing 
learnable feedforward control with a neural 
network, a fuzzy neural network, or a map or the 

like, for example, and when the engine is in a specified driving state 
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a physical 

quantity such as a torque variation conforming to a differentiated value of 
throttle opening is detected, whereby the desired value to the controlled variable 
is determined so that the physical quantity may become the optimum value. 
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[1*31] w^aanstttSKAHSf*. O^&ElgtCIc; 

■r ■& c i cc j: «j ff-^n&x > %> ><j>mm^r z mm 

mc id -> r ffRBttfli/ i 3 > - * ©feff S£*i£>£ 

K . ■ x > i> >#jB*<MMEtt»(<: * 4 MIC . f£f tEWft 



M 




1 

{£©*4x>^tt#&.*t?#iffl:B*fc*iiu 

St»fc«!Bfl:*i|HiK:'f 4«FiaH«SiS5ft», * J -7, c 

<i>tS^ : 5 t gT^c:i^ssii-r.sx>y>$ijjjii^ <> io 

[Is*® 2 ] m£?MMtt&:7 < - K7 * "7- KM 

CM AC, X<*-?>7(D'>/tc< 4 4. — ^-SrW^-Cff^C: 
4 £ 4 ? * m*» 1 K seU;© x > i> >$IJai7j 

[ nam 3 ] mtzmv *7*~z&. mwnftw, 

<D^«C< 4 £>— 7T-*>&C t£#&£?Zi1i3m 1 Xti 
2KlB4SC>x>^>*IJp7jiC 

>?>^@l5iM>i±^**ft»4*r-<o»[9T?* ») . 30 

S5ie^S^flfef1*7 ^ - f zf a 9~ KMBKC J: 9 . S5ia 
^i0i9r*EUfc±ll«iaJ:tJ}S<^^J:^{^t* 
tt©S^ffi**i*^!|$SlEt'r^ljS*J!ll-^3^fi|^- 

«k ia*sox :> v> >mw%x* 

0le^gmfifef1 *7 -t - H ? * ? - h" Httcc J: 9 . 8512 

3©flti*>— i(i{ciais<i?x>^>*iji}f7j5^ 0 

4 4 ? ■£> Is** 6 tc ia*R^x > ^ 
[Ib*«8 ] mSaSr*©iifetfcT^^NaiWigWWfl>Ji 

i- * t*# . ^«>tasE ifexp^h jbpiifcoflHHl so 
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j: 9 if ensx > v xmmsKM-r & bw&z x> y 

ttft> s y m - $ vm&tt am>z> t , 

x> zs>i*jm<Dmm&&f£&z>*uz . sbMtffi&icm 

^oD^x^^^ttsfe^rtt^asi^ao, 

3 ntctumS:^ BSiiaB^lgOJifiJES?: 
*>-7. d0i#«l*#S^-SCiS:fti»t'r-&x>^>*|| 

[Ib*« i o ) pia^a^rts ^ (-K7* <7— k 
p. cm ac. ytx*-*vfv&tx< 4t— ot^»rff 

&<?>'ptt< th-^v&zctznwttvzimmx 
1*1 otviais©x>^>jHJsf*3^„ 
[is** i 2 ) mmiEwmmmftbnmmx-ab 

BnajBistttitcpw'4xi/s>>tttft**T«!aa*. * 

pla^SMrt *v ^ - # 9 - KWjaiti J: 9 . mi 

tc*f[t.o&ag h ;b t?m^ictt*>£ ^tcpiiaHJfliisic 

9-1 loFitifr— mcsssmx-i/^-spiffl-tix,. 
[yum 1 3 ) msm^m^Amifix >v^vm& 

ms3iiiswwcwr*x>s>>tti8ii8^«!aH3jj, x 

fiie^s^Sfed* v ^ - K9 * 9- KSJaucj: 9 . fiia 

*«9-ll CDfi]n^-JfB£Cia$SC*X>y>*IJ(HI^ <> 

1 4 ) g5iaBiT7E©atsi^^isate«©ji 
OTiaiits^cra-r sx> ^>tt«fe?:*-r!teiia^ h a, 

BR2¥R * 7 ^ - K 9 * 9 - K SlaitC J: 9 . fisa 

4 r •5I#*js 9-i nz>fsi n^-fltc x > i> 



/ 

/ 
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[1b*® i 5 ) WIS h A- ^^M^m^$tMifhMH>h 

file jifeimir w-r -a. x > t> >ttfife* *-*l*iiis#* o 

B5le^g^f1*7 -f - K 7 + 9 - h SHlSBlc'cj: i) . fiia 
tc*t £*• & B£ h ;u i? g{ t$ id & * J: tc , #p]jtg«gjtf 

K*f?&JiiiIE3£:£i?>&C T &fil:*ri9~ 1 

[0001] 

[0 00 2] 

&tb &*BiriIjI$ tfcSStC^ir. L/fc*>fl>5: T*i * , fJ 

mh n*s*« Migsjstt MiaisiES * *D#-r -5. u -c 

[0 00 3] 

cDHJiiii^r-t*. jl(sox>t»f46fe{ct*ra^< > ^ 

£fctf>. *r L feKBOtttiEXftT * & i tip 6 Jit 
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ffitc (t^tt J: < x>v>>£ Waaif l>Ci«j(^y 
> M iS1)*^*li «f Z> c i ?; B 1ft t L- "C t, 
[0004] 

[SfaiK^-rifei&o^e] ±sai,fcaw*^i«-*'^ 

X ^ V> >Od^»* Bt*OBWP' < ^ > - * Sr. 

asiiitc?fi^-cmiattfpi9j<--'S'cot-gf'ps**«>st 
■»*ft a 7 < - k 7 * -7 - KWKc «fc o , piessi*a 3 
AHoiihfcgt 9 x > i> >wa*sc«, ^TE^ff 

^- * £t!=ffT£. Cite J: *J ^6tl^x >^><7>$IJ 
ffliaic**-*- ^> S Sil* x > y >^®*i«;JSCi:S^<, i-cg^ 

Bff*<Ottff/?7 ^ - ^<J?tEftS4**4 i^K. x>t> 

^x>^>fi66f:^-r^fflS-§r^[lL, ^g^6fefla^ 

5r^ar^> c t *tt*i'-a-4 tot?**. 

[ 0 0 0 5 ] 

l- r , *nwm& x > ^ >*ijssi^5K(d* 

I 0 0 0 6 ] m 1 1*. **BflWM-<©*lfef)tCf**x> 

tc**r&Hsa?:^*'j , -ss'fta[9«cSB^feja*. wia 

(OmtSiZtM}? ^x>^^a>^*^30^JS-£. 
-^^IslSSffl. CMAC. XXt-*?*$«:m>-Z¥9'*t 
0. x>^>3&iSR£fl>a<E«3»(C*>4BK, stil*£1*Sfe 



5 

mflbWKfta fifitc & * «fc $ cupiasijjjfiecc^-r *pia 
*»iia*c£-3< i?ffli*?f<,>. ctMTn^saatiia-sttff 

^ - * QMfaaiCft? *BftiS* C4KJ: *j 

fsaost* x > y quails: tr -> c 4 aiutBcc tt 0 . * fc 
[ o t) o 7 ] m 2 li, *ftpcH| - oAftMtcfes x > 

— £&*f-r * . c i cc j: d f§ £ x > y ><DMae 

imsfc^tfrhf&h. Msa&fFaawE&ii. iwias 
s a# o t sot >.< 5 ^ ♦ ©ana* as a? 

ji0BSiW^()>s^^*Kt:'B5ia*ijiwaic^T-&B?aaa^ 

?§8S. 7Ty-^a-^B»W. CMAC. Xfct^i- 
J: $ KHMt )* IVC to »J ; x > i> ^*sd?£«!>jU£tt3 £ ifc 

Bgfii^x > y >tt$cc £ tScc £ J; 5 tcffi 

tc. ir*ftttgatt«-? ? ^, igfcse*^, ju*x».- 

?*B»«Wf©aatt*ft«: J: 0 *ef)i5iaB^fi£c*t-r 
^fflES*x>y>ttfife?:«-r«!!iia{cS^< ffKfcfr 

>*JiW4:ti^c4^"ite{ca:»j, *fcfi5ia«iEaf**a! 

ccs-^< c o>m m&oim 4 * #W-c it ^ c 4 k £ »j . 
is* w<f as«©efe**ic*jieif f t-r 4 c 4 te < . «£* 

[0008] -xk, m3 Ma 1 6 cce-x>T, **^cc 

x > y >M WWCti >y >«^BStt*WPK U 

fcpiiK^^rKwrSo 03t*, x>y> 1 4**1113 cc 
4^rawsig-c*4. saics^-j:^^. BSiawjiiiiisa 

1 01*, xp? h-JU2tCiS«&tlfc^n ;» I- ^U^Si^^ilj 
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1 3^&s&ti4j7^>^A(cn-r«wir 4. yy > 
W$B p I 4 , •> 'J y ^7"a ? ? 5 tcisri^ ^nfe^kiS^Jlj 
4 . XT J"J 1 6 CClftW 6nfe(R§vSS^*B^l2 1 7 

7»6f#6n4?smia^ciwr^tiiifit 3 4, ^svgM® 
&RM«tt9aiC(cinr«tttftt 3~ 4, ^mE^p* 

*ic ft eatRttSK ja^-L fciatc <p'-s j; . tftm'gf 8 

CC»«6nfet*.M«5Sl^9<7>ftffaM (EPfe. 

[0009] < njai^a 1 owrtasweKcc^^-c > wr 
cc. njiai^ai 0<Drta5wB£tci^>^-cia4~igii 

cc »ffinaa i o ti, x> t> >cr>atettsscc:mbfca 
f f:jftft-r*a*iaffW{iigf2 o 4. x>y>©iefett 
*tE p ■5:B5iae*Sfp*wsii2 o tcta^T^as^m 
m b*i&s 4 -r ^^site afett!S©»cc . ^ 

^RMBSMiffaM a 4*.^ 4^*W!«SfPS«l»a 
4 0 4, x vy>t&fjji#4C^!|$SIJ^]lt5^«©BStil, 
HetTtiftfPMSM 2 0 K r . **t4«Htta 9 o 
tmmmi^SM s 4$5:«r *«&ftWl$IJSlSP5 0 4, 
s5feS*feffHl5lia!2 0 £*HWm\fMm&b 0 4<D^ 
*) }ft \ tfr *> W jft* 6 0 4 . f '9 > > ft^£ti#J3 1 3 

n tfHBox.'- S*fcUSCtctll^irax>y>lHlte^tt3 

[0010] < e*Sl?JHi flflaC 2 0 K » r > S*lifi: 

*ijenaii2 o t*. xd.j h/njse^a. ^>^>miM 

ft ^ ii . A5(,Efi^ p 2 . SO'fKS.Sfgfa^ t 3 icinx 

■csaswaaogffliatb) Ep4^^*uais 

It) E4&A2JU cn?>©A*tgffltcS-^^-C. x> 
s> > ©ilts^tcm Ufc -MttK 9 <DS*l«fFfi 
Mf'tftiEO'cawj'r*. H5ii. 04(ctoW4S*a: 



I 



(5) 

7 

■g*t£S 9 $ n-*»©t4C^9!i £ * ^ M b L 

iTSiS 2 4 £ fit* Tfe 9 , pis3££U£jftE: 2 

i mATkmtfkzz. Tkvte-xM$m.m%U2 3 tc 

[0011] < ^SISJ**^* 21K-91.T) Billet 

*m*^u2 it*, «At*. *a»**p* h^Pfflgs 

tc. H512^St.flE*fiia^SiS, *> avians®. SO' 

An wflES«>*iBrc J; < #a * - » - ? ;nn»s 
arct*&, CMAcr-ti:^) v-tFwtu.. cHa> 

*-»£OT#££r**:«\ «*-t*. «5tMIEKtf 

fiJ«3ti£bT Art* CtlfcJ:*). x>y 

0>m A v C £ *t "Jfi&tC *» 

[0012] < l&M-JSiJIS* 2 2 K r?i > r ) i*M&J« 
^7^2 2 1*. WAI*. l«:M^jH^H9^^8^nfo 

Basilar, %CftUt«ttaUB9 1 3 ' £Art£* 

fiES«>*ST?J:<, 7Ty--^-^WItCt, * 
fc. CMAC-CiJaO •C^r^fkr-SifttC. H?lB«g 40 

> S»@KSMf -9 n £0<* O ? h ^BBft r * Art £ 
^@Kffl < ^SHJflfefr * ^nt*R-c*n 



ttM¥ 10-184429 
8 

OftflHtE, Bis, *BW?£**ik£Artb. r*?JU(r> 
**Btt****t*£*«©a**tttt']*S < ttil £^ 

ftg^ £ £&tk £<DB8fi^C S-^t, - r . ^RMD*IJ jHISE- £ 
Bg3HJianSEp£<^i«^*'l^<'riJ:'5^g : £tT : ^J: , 

[0013] < ftt**IJffl)SiS#a52 3 grtttttfHHI 
#g|i2 4CC-p<,»-C) ffiat^r#Si*SSa52 0t*. nc 
asiSJi-tf 1 * 2 1 aut«M««tf r *2 2 T»*»n* 
l|BESa«Av3ftt)ftt*fi!»«F vtAJjLr. CftfeCC 

><v>7~$Z> B e*ftfFfii*J5a!2 4«. gaiaB^ltftik 
*iJi5«g&3 0 A»6 UW? 3 nft: gft^ «*tt Epi, mleitt^ 
*lJfiHS?^^2 3A^7 < - K/<?p *3ftfc«BEMaiS 
£ v tCCtt^CiT, B#«E p itttE^tbE v £ 

<*>S WFSM f «««IRff 2 0 ©ffi* £ C r 

as* sn^K : ma&ftaN* 2 2 cc t ft 

[0014] < lM3£**ttW]ilSC3 0 tc-H'-c > a^sg 

1. 'kiSlf-^t 1, SO'iiSif^t 2*A^b. Cttk 
BS^kE p £&l£bt. S*fe(^*]g|)a52 Otcffl^j 

•rs. met*, mi itu-t zmw.2.mtwmm o<oft 
iansua 0 1*. s*amjetL'^*sc3 i, sts^aptftia 

SB3 2, 3tAft«a%%»9 3. tk$5a3 4. MES# 
. HSSU3 5 , *«i*!*ttJEa^*a53 6 . AO i h^fflS 

K*HEO fcS* 'IWH Epf 2:^lE-r ^ £ ^tC , * 

ntiJ^>#«SIgP3 2 - 3 8 r\ e9ljajifetfc?S«cMiS 
BS»r#aE p f atf&WiEfi(ca^c»TBttwm'E 

[001 5 ] <S*B^*Stk^*W3 1 (dou-c) j| 
*gti£iB*tfc&:<Ea53 It*. XD j. h^BBS*. x>S/ 
'>@teiln, rkfflt lS^Sftifle^t 2*AAL<. cti 
^siastcMJt--r^s*@s*uai£E p t ***-r^- 

cct*. x>*^> l A^jiKt*:lScc*Sfl>T:x^^> 1 
'<DB(Eft**S J: ^tc^*B^i«tk«: 0 ? ^ti 
t>. *fc, *igSO'ttia^3r*iiJ: «J iSt^^ict*. £ 
*SS^^k* 'J-vcc-Ti^, SM«BI-r^»*>^> 1 
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[0016] <B«£tM*liitt, Jt*B**«fa£», *t 
lKiitTfim**ii*OBiT*<© 2 * 7 > * Aft ^ r 47 

ftj*(g (visyv2) AAlttA (acc) £?H# 
T*. C©ftJBi**flMOtt»0jSr*, BP 4. S-f-f 
^H-ftCC, AftOi^<D^ffi ( a c .c_a v e ) 4* 
«>. *©i*<t>«*ll3*« (acc) £ AfttfUfcYfetf ( a 
c c_a v e ) to>m<Dt&*if&£totMt&&fi}\$ < f 
1 ) £U S&ftftti&giSESMi ( f 1 > 4tt£S<tt&lk' 

(put ) iL-c^x-Jtcs^iiist-r-s, •e^'c. ±iao 

(P ii t ) 4@*S£i*iO-caj^ -S, — #, grtlfg 

ZkfJisX, *<DI*<D@te^l5ljO>^<S ( I i in) 4tfJ 
#T 4.- lUxg|J3 4 "C'tf . BJJiaiH|*s^S*fettiSl53 2*6 
Ji6ti4*BgOPfe^:«» ( pn t ) 4. &f*l*3liift* 
m 3*6f#6ft4;£fi>l*<gfi (lim> ±4J±tsfU 
^©l±&fc#*MiiEi8:?Sl»gR3 5 tciM}?*,. ffiiE&m 
#SH3 5 (i, $RKDfj£3M (pnt) A&£ftt»#it 
d im) JrDrtrSi'JiSK:!*, 

E»0y BlJfc, $Mig3MslS9*>>6 

P f £lifiIEir4fliHtA r 4{fJ^IO. *fe. *r«Ols|^ 
SBU'pnt) #&lttt$fl d im) Jt»)*«t>«§ 
tilt*. x>i>:> l<D@fe#£*OT^4 £#llttL-C, 15 
SatSSEiSA r4*fPtCT4. E|8cc. liaofeia^Si 
W3 2, $«it&ttft£*E3 3. tbS5SB3 4. £t>' 
**iES#aiSI53 &«Wfflffl4-*©7 D - * v - h "C* 

•r. i>v>o0$5is:f*«. x>t>> i <r>@^<o.**tt 

(£H**ftfl6*lttiiE*1ll«T>*»J. ttfc. fli&ii^B* 
t *t x > «✓ >©@t5*s^* L. x te 6Tx > "J >fr&± u 

p£'J > *Cd-r4C4K ( fc') > mSK^-rJr^K. 
&ff a*U'#352 0 Wffl^T 4»if4»6lti«S 9 V&imi* 

SMf «SM»is*s*»eJii]bT: (im*,. £ 

**tb©Hfli|il E *i y ji *ie 4 0 ) . x > i> > l OlsifeAi 
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?z~j.-7A-®nmit. ±iaofc*r«<?>@*s^s»47 

^-F'<) i'-T4c:i(;cj:ijif6n4ffiiES#mg|i3 5 
*6©«iEiiA r «:laA*:S*llfliaM f * 
i-Lt, •€-<DK©xa > h>najS 1 xi/WBfiSt, * 

I*. PUxt*, iS«bifeB*«©J:^^x>^>l©ittsa: 

SiieKox > >j> uht x > v >vmL&£> 

<t tc <*: o , A!w? ^ t J- # e-^J < *iJi5i){i:th-< r (t.«ttdi 
J:<. *fc, g»S:ffcti:*>i*l5ra?5<t-!>Kft-5©rx 

[0017] ( ftOS;j£B£tiiES&5fe£&3 6 IC^X ) All 
«ji»»iESi*^3et*. xa ? h^B3jS#. 

h ^ndtilfe^AWtt3 7 '«i6ft 6ft*XD ? K-AHJK 
(ft^lid*/dt, &y'x^^>leie?an4A^b > C 

4 (01 0#BS> „ C«!>x.,-^;UBI»li. Pd^l*. 

4#*>tV&©'C, Bft^iStbE p *s y ^ ^tC/^ -,-Cx 
> ^ 1 W h A * jifcSSKC S *)** J: ^ CCS* g^*U 
ffliSE p f 4t*iE* 4ABiaji*B#iJliEf@ A s 4tfi*T4 

se p f ujirt-*jbDtta»ttjEttA s *»**i8hT: 

[0018] < JiU[]ISiESi*^3 8 ) ii*Bt$ 

30 JESiS»SC3 8«. ^ h^M^8)lt^«l(C*Hf.Lfe« 
M/jtl««QE^fb^P si (BPfe> h^flSft^) 4^ 

« *ijr. ^ o > h ApBftw^awtf 3 ? *. h& 6n a*fs 

ttttEM'Kfk*p s l 4*» % Cl(0*jait*!|fiffi*^ffc* 
pslt, *!*JlftE^^t«^l? I 4 ii>hJ ■< ? S 

n**<^*<^BW)»«EWtfk*P 1 i4tt|5L/, C 
C>a*s/J\S < &£>J: iCfifliejUPSijiBliiEfSA s 
4^flD>iIE*6A s a 4#tUL'CtU^4. BP*. P(A 

tCfc*. x>i>> 1 A4S*5*©*ie>4Jl]i*4?f 

<j>x- . «mwH a*? < ac «> ^ * * & i < a s i 

& 4 ffllET 4 <t 9 &ii*Ilt«iEii A s a Otil*^ 
COilWEfiA S a t*, mZlK&&&ft$iEi&A S 

tctufssn, a/c. OTiatBi*jMB#ii6Ea9i*a! 3 641ft 

flW 4 x ^ - ^ ^IsliSiPt* . iSHDfiiEfi A s a 3 

n;fti*Q«^B#*Effi a s 4 imr- » t l r, •£ ©b*c> 
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J«i4x«*«asAi.s< . ate, c*i#*wn 

««.»*£, ±Se Lfc J: ^ttrHQMAitMiEMA s ftBilrit 
iEfiA s aTS 6CC«JEL-CBfe*UiS«E p * 'J ? * 

■it." *d s- h*w*icJttO'C3i*s#©B*r*«ka<f f 

^t&JX, .■cn6*B]B#ccMSiOTfeJ:c.\ ) 
At*. +:&fcMU:!'©:ft±J»9ftff& 

0 . B~? * h JU ? ©»|t ft ttjfc"C & 

[0019] ( MIRWiM¥*M|i4 0 ico^-Z ) * 

jiigH o jc-x»-cnwif m 1 2 at. ^nW'SWftff 

...^BtW*««ft*l»*4 0tt, S*^WB«4tiiffS 
iteEBM 1 , SShJUi'^it^^S|J4 2, t-A^gft f 
gftglM 3 . J*Kttt4 4 . JifilEBtfStti^ 5 . »CX* 30 
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